the data indicated many similar fishmeal prices in the sequence. Therefore, the analysis is done using levels as opposed to changes. Furthermore, Myers and Thompson find only a marginally improved hedge coefficient by employing first differences.
As stated by Leuthold, Junkus, and Cordier, ex post minimum variance hedge ratios are usually estimated with ordinary least squares regression as:
( 1) ΔCP t = α + ΔβFP t + e t where CP t and FP t are cash price and futures price, respectively. In this equation, α is the trend in cash prices, β is the ex post minimum variance hedge ratio, Δ represents changes in price, and e t is the residual basis risk.
If there are two competing contracts that can be used to hedge a cash transaction, a standard minimum variance regression can be utilized to determine the hedging effectiveness of the two different contracts. Equation (1a) represents the original contract and equation (1b) represents the alternative contract.
(1a)
The fitted values for the competing hedging contracts are represented by y 0 and y 1 for equations (1a) and (1b) respectively. The dependent variable is represented y in place of CP t . The fitted and actual dependent variables can be plugged into equation (2) (Maddala, p. 516):
(2)
The y -y 0 represents the residual basis or spread risk of the first model while y 1 -y 0 represents the difference in fitted values of the two models. This study is not looking at a conventional basis but rather the spread in the case of a cross hedge. In this case, if λ is not found to be statistically different from zero, then the second model has no more explanatory power than the first. Therefore, if λ = 0, the new contract does not provide a reduced basis or spread risk above the original contract. According to Granger and Newbold, by adding λy to equation (2), it can be shown that:
In this equation, y -y 0 is the residual basis risk for the original contract and y -y 1 is the residual basis risk for the new contract. Given the above, the error terms from equations (1a) and (1b)
can be substituted for y -y 0 and y -y 1 , in equation (2a), respectively, for basis risk giving.
Equation (2b) is similar to the regression test for forecast encompassing by Harvey, Leybourne, and Newbold. In this equation, λ is the weight to be placed on the new model and (1-λ) is the weight to be placed on the original model's forecast which minimizes the mean squared forecast error. The null hypothesis that the preferred model "encompasses" the new model is tested and the following are the alternative results.
All hedging should be in the encompassing futures market.
A combination of hedging should be done in each market with λ as the weight assigned to the new futures contract.
All hedging should be done in the competing futures market.
As shown by Maddala (p. 516) , the λ that best reduces the error or risk can be illustrated as: The conventional practice of hedging corn in the corn futures markets is to use one 5,000 bushel contract for each 5,000 bushels of corn to be hedged. However, since fishmeal is a substitute for corn or soybean meal the one-to-one ratio may be inappropriate, and a cross-hedge ratio is necessary to determine the size of the futures position to take. Following the work of Buhr and Schroeder and Mintert, the relationship between cash prices for fishmeal and corn or soybean meal futures prices is estimated using SHAZAM 9.0 to determine the cross-hedge ratio (β) in equation (1) Equations (4) and (5) In practice, however, fishmeal merchandiser and procurement persons are more likely interested in how many futures contracts are needed per portion of fishmeal produced during a particular time period. Rearrange equation (6) to get,
Futures Contracts Quantity = Cash Fishmeal Quantity Hedged x β 1 .
Suppose the cross-hedge ratio for corn futures is 0.80 and there is 140 tons of corn to a corn futures contacts, then for 525 tons of fishmeal seeking to be hedged, a merchandiser would take a position on three corn futures contracts (525*0.80/140). Equation (7) can easily be specified to account for hedging weights assigned across multiple futures contract for the cash price of one commodity. Table 2 and Table 3 
Results

Conclusions
The results presented here are interesting relative to research reported by Vukina and Anderson (1993) and Kristofersson and Anderson (2004) . Previous research has only analyzed the SBM contract as a cross-hedging mechanism to manage fishmeal price risk. Consistent with previous research, the SBM cross-hedge coefficients estimated here are similar in magnitude with the previous research results. However, when including corn futures into the risk management decision, corn futures much more successfully reduces fishmeal cash price variability risk than does SBM futures. As a matter of fact, the encompassing model suggest all hedging weight be placed on a corn futures market contract and none on a soybean meal futures market contract. n/a n/a n/a n/a n/a n/a n/a n/a
